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(54) MOBILE OBJECT-MOUNTED DISPLAY DEVICE

(57) According to the present invention, there is pro-
vided a mobile-object-mounted display device (1, 1A)
that is mounted on a mobile object (20) and performs
display toward an outside of the mobile object (20), in-

cluding one or a plurality of light emitting elements (3d)
and a light emitting element support body (3e) that sup-
ports the one or plurality of light emitting elements (3d)
along a surface having a three-dimensional shape.
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Description

[Technical Field]

[0001] The present invention relates to a mobile-ob-
ject-mounted display device. Priority is claimed on Jap-
anese Patent Application No. 2020-140030, filed August
21, 2020, the content of which is incorporated herein by
reference.

[Background Art]

[0002] In recent years, it has been proposed to install
a display device that displays information to pedestrians
and other drivers outside a vehicle on the vehicle or the
like, assuming the spread or the like of autonomous ve-
hicles in the future. For example, Patent Document 1
proposes a driving support system provided with an own
vehicle external display device.

[Citation List]

[Patent Document]

[0003] [Patent Document 1]
Japanese Patent No. 6680136

[Summary of Invention]

[Technical Problem]

[0004] However, general displays display information
on a flat display surface. On the other hand, an outer
surface of a vehicle is generally made into a three-dimen-
sional shape in order to improve an external impression
of the vehicle or the like. When a display device such as
a planar display is installed on the outer surface of a
vehicle made into a three-dimensional shape, especially
when information is displayed on the display device, the
display loses its unity with surroundings. Therefore, a
possibility that an appearance of a mobile object such as
a vehicle gives a sense of discomfort to a person outside
the vehicle increases.
[0005] The present invention has been made in view
of the above-described problems, and an object of the
present invention is to improve unity with the surround-
ings in a mobile-object-mounted display device that is
mounted on a mobile object and performs display toward
an outside of the mobile object.

[Solution to Problem]

[0006] The present invention adopts the following as-
pects as means for solving the above problems.
[0007] A first aspect is a mobile-object-mounted dis-
play device that is mounted on a mobile object and per-
forms display toward an outside of the mobile object, the
device including: one or a plurality of light emitting ele-

ments; and a light emitting element support body that
supports the one or the plurality of light emitting elements
along a surface having a three-dimensional shape.
[0008] A second aspect is the mobile-object-mounted
display device according to the first aspect, in which the
plurality of the light emitting elements are provided, and
the plurality of light emitting elements are arranged along
the surface having the three-dimensional shape.
[0009] A third aspect is the mobile-object-mounted dis-
play device according to the second aspect, in which the
light emitting element support body is a circuit board on
which the light emitting elements are mounted and which
has a curved surface along the surface having the three-
dimensional shape.
[0010] A fourth aspect is the mobile-object-mounted
display device according to the second aspect, in which
the light emitting element support body is a support sub-
strate to which a tape material to which the light emitting
elements are attached is pasted and which has a curved
surface along the surface having the three-dimensional
shape.
[0011] A fifth aspect is the mobile-object-mounted dis-
play device according to the first aspect, in which one
organic EL element is provided as the light emitting ele-
ment.
[0012] A sixth aspect is the mobile-object-mounted dis-
play device according to any one of the first to fifth as-
pects, further including an outer cover that is disposed
in front of the light emitting elements and has translucen-
cy, in which a buffer space is provided between the light
emitting elements and the outer cover.
[0013] A seventh aspect is the mobile-object-mounted
display device according to the sixth aspect, further in-
cluding an interposing member interposed between the
light emitting element support body and the outer cover,
in which the interposing member is disposed to avoid at
least a part of a display area in which the plurality of light
emitting elements are disposed when viewed from an
outer cover side.
[0014] An eighth aspect is the mobile-object-mounted
display device according to the seventh aspect, in which
the display area has a rectangular shape having an upper
edge portion, a lower edge portion, a left edge portion,
and a right edge portion when viewed from the outer cov-
er side, and the interposing member has a bilaterally sym-
metrical shape that overlaps at least any one of the upper
edge portion, the lower edge portion, the left edge portion,
and the right edge portion of the display area when
viewed from the outer cover side.
[0015] A ninth aspect is the mobile-object-mounted
display device according to the eighth aspect, in which
the interposing member has a frame shape surrounding
the display area when viewed from the outer cover side.
[0016] A tenth aspect is the mobile-object-mounted
display device according to any one of the sixth to ninth
aspects, further including a rear member that is coupled
to the outer cover from behind and forms a closed space
that accommodates the light emitting elements with the
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outer cover therebetween.

[Advantageous Effects of Invention]

[0017] According to the present invention, one or a plu-
rality of light emitting elements are provided, and these
light emitting elements are supported along a surface
having a three-dimensional shape by the light emitting
element support body. For this reason, a display surface
formed by the one or a plurality of light emitting elements
is not planar but has a three-dimensional shape. There-
fore, according to the present invention, by installing a
planar display unit on a surface of a three-dimensional
mobile object, it is possible to reduce the sense of dis-
comfort from the appearance felt by a person outside the
mobile object. Therefore, according to the present inven-
tion, it is possible to improve unity with the surroundings
of a mobile-object-mounted display device that is mount-
ed on the mobile object and performs display toward an
outside of the mobile object.

[Brief Description of Drawings]

[0018]

FIG. 1 is a schematic front view of a vehicle provided
with a screen grille according to a first embodiment
of the present invention.
FIG. 2 is an exploded perspective view of the screen
grille according to the first embodiment of the present
invention.
FIG. 3 is a cross-sectional view of the screen grille
according to the first embodiment of the present in-
vention along a vertical plane in a vehicle front-rear
direction.
FIG. 4 is a horizontal cross-sectional view of the
screen grille according to the first embodiment of the
present invention.
FIG. 5 is a cross-sectional view of a screen grille
according to a second embodiment of the present
invention along a vertical plane in the vehicle front-
rear direction.
FIG. 6 is a horizontal cross-sectional view of the
screen grille according to the second embodiment
of the present invention.

[Description of Embodiments]

[0019] An embodiment of a mobile-object-mounted
display device according to the present invention will be
described below with reference to the drawings.

(First Embodiment)

[0020] FIG. 1 is a schematic front view of a vehicle 20
(mobile object) provided with a screen grille 1 (mobile-
object-mounted display device) according to the first em-
bodiment of the present invention. As shown in FIG. 1,

the vehicle 20 includes an openable and closable hood
H disposed below a windshield G, headlamps L that are
disposed below the hood H to be separated from each
other to the left and right, and a front bumper B disposed
below the headlamps L.
[0021] Surfaces of vehicle parts such as the hood H,
the headlamps L, and the front bumper B have compli-
cated three-dimensional shapes corresponding to a type
of the vehicle 20 on which they are mounted. For exam-
ple, in the present embodiment, an upper surface of the
hood H is curved to drop downward as it goes toward the
front of the vehicle. The front surfaces of the headlamps
L and the front surface of the front bumper B are curved
rearward as they go toward ends of the vehicle 20 in a
vehicle width direction.
[0022] Note that the vehicle parts mounted on the ve-
hicle 20 in the present embodiment are only examples,
and other vehicle parts can be mounted on the vehicle
20. Further, the surface shapes of the vehicle parts ac-
cording to the present embodiment are also examples,
and the surface shapes of the vehicle parts can be
changed to a three-dimensional shape instead of a flat
surface. However, not all vehicle parts need to have a
three-dimensional surface shape. At least one surface
shape of the plurality of vehicle parts has a three-dimen-
sional shape.
[0023] The screen grille 1 of the present embodiment
is a display device that performs display of pictograms,
characters, or the like toward the outside of the vehicle
20 (outside the mobile object), and as shown in FIG. 1,
it is disposed in a front part of the vehicle 20 to be sur-
rounded by the vehicle parts having three-dimensional
surfaces as described above. In the present embodi-
ment, the screen grille 1 is disposed below the hood H,
above the front bumper B, and between the left and right
headlamps L.
[0024] FIG. 2 is an exploded perspective view of the
screen grille 1 of the present embodiment. FIG. 3 is a
cross-sectional view of the screen grille 1 of the present
embodiment along a vertical plane in a vehicle front-rear
direction, and is a cross-sectional view along line A-A in
FIG. 1. FIG. 4 is a horizontal cross-sectional view of the
screen grille 1 according to the present embodiment. For
example, as shown in FIGS. 2 and 3, the screen grille 1
of the present embodiment includes an inner member 2
(rear member), a display unit 3, a bezel 4, and an outer
cover 5.
[0025] Note that, in the following description, a side
where information is presented by the display unit 3 is
called a front side, and a side where the information is
not displayed by the display unit 3 is called a rear side.
In the present embodiment, the inner member 2, the dis-
play unit 3, the bezel 4, and the outer cover 5 are arranged
in a front-rear direction. Among these, the inner member
2 is disposed on a rearmost side, and the outer cover 5
is disposed on a foremost side.
[0026] The inner member 2 is a member that directly
or indirectly supports the display unit 3, the bezel 4, and
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the outer cover 5, and is disposed behind (to the rear of)
the display unit 3, the bezel 4, and the outer cover 5. The
inner member 2 is formed of a black ABS, for example.
The inner member 2 has a plate-like portion 2a and an
inner edge portion 2b provided to surround the plate-like
portion 2a in an up-down direction and a left-right direc-
tion.
[0027] The plate-like portion 2a is a plate-like portion
that is disposed with a certain gap in the front-rear direc-
tion with respect to a support substrate 3a of the display
unit 3, which will be described later, and covers the dis-
play unit 3 from behind. As shown in FIG. 3, the plate-
like portion 2a is curved in a cross-section in the front-
rear direction of the vehicle such that the front surface
thereof is closer to a vertical plane as it goes toward a
front end. In other words, the front surface of the plate-
like portion 2a is curved such that, near an upper end, a
normal line to the front surface faces obliquely upward,
and near a lower end, the normal line to the front surface
is closer to the parallel than the normal line near the upper
end.
[0028] Further, as shown in FIG. 4, the plate-like por-
tion 2a is curved in a horizontal cross-section such that
the front surface thereof faces in the left-right direction
as it goes toward the ends from a center of the vehicle
20. In other words, the front surface of the plate-like por-
tion 2a is curved such that, near the left and right ends,
the normal line to the front surface faces obliquely to the
sides, and such that, near the center, the normal line to
the front surface is closer to parallel to the front-rear di-
rection than the normal line near the left and right ends.
[0029] Thus, in the present embodiment, the plate-like
portion 2a of the inner member 2 has a three-dimensional
shape curved in the vertical and horizontal cross-sec-
tions. The plate-like portion 2a of the inner member 2 of
which the front surface has a three-dimensional shape
in this way is disposed with a certain gap with respect to
the support substrate 3a (described later) of the display
unit 3 which has a three-dimensional shape as well. Note
that the surface of the plate-like portion 2a of the inner
member 2 does not necessarily have a three-dimensional
shape, and may be flat.
[0030] Further, the plate-like portion 2a is provided with
a plurality of holes 2a1 for fixing the display unit 3 with
screws 6 (see FIG. 3). The display unit 3 is fixed to the
inner member 2 by screwing the screws 6 inserted into
the holes 2a1 into threaded portions 3b provided on the
support substrate 3a of the display unit 3, which will be
described later. Further, the inner edge portion 2b of the
inner member 2 is provided with a plurality of attachment
portions 2c for attaching the inner member 2 to the vehicle
body. The screen grille 1 of the present embodiment is
fixed to the vehicle body by fixing these attachment por-
tions 2c to the vehicle body with screws or the like (not
shown).
[0031] The inner edge portion 2b of the inner member
2 is provided with locking projections 2d for locking the
outer cover 5. The outer cover 5 is coupled to the inner

member 2 by the locking projections 2d. Such an inner
member 2 is coupled to the outer cover 5 from behind
and forms a closed space that accommodates LED ele-
ments 3d with the outer cover 5 therebetween.
[0032] The display unit 3 is a device that displays char-
acters and pictograms based on the control of a control
device (not shown), and includes the support substrate
3a (light emitting element support body), the threaded
portions 3b, a pasting sheet 3c (tape material), and the
LED elements 3d (light emitting elements). "LED" means
"light emitting diode."
[0033] The support substrate 3a is a plate-like portion
to which the pasting sheet 3c is pasted on the front sur-
face, and supports the LED elements 3d via the pasting
sheet 3c. As shown in FIG. 3, the support substrate 3a
is curved in a cross-section in the front-rear direction of
the vehicle such that the front surface thereof is closer
to the vertical plane as it goes toward the front end. In
other words, the front surface of the support substrate
3a is curved such that, near an upper end, a normal line
to the front surface faces obliquely upward, and near a
lower end, the normal line to the front surface is closer
to parallel than the normal line near the upper end.
[0034] Further, as shown in FIG. 4, the support sub-
strate 3a is curved in a horizontal cross-section such that
the front surface thereof faces in the left-right direction
as it goes toward the ends from the center of the vehicle
20. In other words, the front surface of the support sub-
strate 3a is curved such that, near the left and right ends,
the normal line to the front surface faces obliquely to the
sides, and such that, near the center, the normal line to
the front surface is closer to parallel to the front-rear di-
rection than the normal line near the left and right ends.
[0035] Thus, in the present embodiment, the support
substrate 3a has a three-dimensional shape curved in
the vertical and horizontal cross-sections. The support
substrate 3a of which the front surface has a three-di-
mensional shape in this way is disposed with a certain
gap from the outer cover 5 which has a three-dimensional
shape as well. Such a support substrate 3a supports a
plurality of LED elements 3d such that the plurality of
LED elements 3d are along the front surface of the sup-
port substrate 3a. That is, the LED elements 3d are ar-
ranged and supported by the support substrate 3a along
the surface having the three-dimensional shape. That is,
the support substrate 3a supports the plurality of LED
elements 3d such that the plurality of LED elements 3d
are disposed (arranged) along the front surface of the
support substrate 3a. That is, the support substrate 3a
supports the plurality of LED elements 3d such that the
plurality of LED elements 3d are disposed (arranged)
along the surface having the three-dimensional shape.
[0036] The threaded portions 3b are cylindrical por-
tions provided to protrude rearward from a back surface
of the support substrate 3a and a plurality of threaded
portions 3b are provided to correspond to the plurality of
holes 2a1 provided in the plate-like portion 2a of the inner
member 2. That is, the number of threaded portions 3b
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and the number of holes 2a1 are the same. The screws
6 are screwed into these threaded portions 3b, as shown
in FIG. 3.
[0037] The pasting sheet 3c is a sheet material having
the LED elements 3d fixed on the surface side and an
adhesive surface on the back surface side. The pasting
sheet 3c is pasted on the front surface of the support
substrate 3a, and fixes the LED elements 3d with respect
to the support substrate 3a.
[0038] The LED elements 3d are fixed to the front sur-
face of the support substrate 3a via the pasting sheet 3c,
and the plurality of LED elements 3d are arranged in the
front-rear direction and the left-right direction. These LED
elements 3d are collectively disposed in a display area
R (see FIG. 2) provided in the central portion of the sup-
port substrate 3a when viewed from the front. Each of
the LED elements 3d is coupled to a lead wire (that is
not shown) for supplying power to the LED elements 3d.
These lead wires are extended laterally from the display
area R, drawn out via openings provided in the support
substrate 3a or the plate-like portion 2a of the inner mem-
ber 2, for example, and coupled to the control device.
Note that it is preferable to seal the openings for passing
the lead wires. Desired characters or pictograms are dis-
played in the display area R by selectively causing these
LED elements 3d to emit light.
[0039] In addition, as shown in FIG. 2, an area in which
the LED elements 3d are not disposed is provided annu-
larly around the display area R in the support substrate
3a, and the threaded portions 3b are provided on the
back surface of the area where the LED elements 3d are
not provided.
[0040] Here, the LED elements 3d are arranged along
the front surface of the three-dimensional support sub-
strate 3a. That is, the plurality of LED elements 3d are
arranged along the surface having the three-dimensional
shape. In the present embodiment, the LED elements 3d
are arranged such that the LED elements 3d are along
a curved surface that continues from the upper surface
of the hood H in a cross-section in the front-rear direction
of the vehicle. Further, in the present embodiment, the
LED elements 3d are arranged such that the LED ele-
ments 3d are along the curved surface that continues
from the front surface of the front bumper B in the hori-
zontal cross-section. Thus, in the present embodiment,
the plurality of LED elements 3d are arranged such that
the LED elements 3d are along the three-dimensional
curved surface that continues from the surfaces of the
surrounding vehicle parts. As a result, the display surface
has a three-dimensional shape instead of a planar shape.
[0041] Further, a buffer space K is provided between
the LED elements 3d and the outer cover 5. The buffer
space K is a space that prevents the LED elements 3d
from coming into contact with the outer cover 5 even
when the LED elements 3d and the outer cover 5 move
relative to each other due to running vibrations of the
vehicle 20. Further, by providing the buffer space K, it is
possible to make it difficult to visually recognize the LED

elements 3d from the front of the outer cover 5 when the
LED elements 3d are turned off.
[0042] As shown in FIG. 2, the bezel 4 is an annular
plate member having an opening 4a in the center, and
has a frame shape surrounding the display area R when
viewed from the outer cover 5 side. The bezel 4 is an
interposing member interposed between the display unit
3 and the outer cover 5, and is formed of a black ABS,
for example. The opening 4a of the bezel 4 has a shape
slightly smaller than the display area R when viewed from
the front side of the outer cover 5, such that the emitting
LED elements 3d can be visually recognized from an
outer side of the outer cover 5.
[0043] The bezel 4 is disposed slightly ahead of the
LED elements 3d, and is disposed with a slight gap from
the LED elements 3d. As shown in FIG. 3, the bezel 4 is
disposed such that an inner edge portion slightly overlaps
the LED element 3d arranged at the end of the display
area R when viewed from the front. Since the inner edge
portion forming the opening 4a of the bezel 4 slightly over-
laps the LED element 3d at the end when viewed from
the front, even when a gap is provided between the bezel
4 and the LED element 3d, it is possible to prevent the
outer side of the display area R from being visually rec-
ognized from the outside. That is, it is possible to prevent
the outer edge portion of the display area R from being
visually recognized via the opening 4a of the bezel 4
when the opening 4a of the bezel 4 is viewed from the
front side of the outer cover 5.
[0044] Further, such a bezel 4 functions as a stopper
that restricts the display unit 3 from approaching the outer
cover 5 due to running of the vehicle 20 or the like. There-
fore, even when the vehicle 20 is stopped in an emer-
gency, the bezel 4 can be prevented from approaching
the outer cover 5 of the display unit 3, the LED element
3d can be prevented from coming into contact with the
outer cover 5, and the distance between the LED ele-
ments 3d and the outer cover 5 can be prevented from
changing.
[0045] The outer cover 5 is a transparent cover mem-
ber disposed in front of the display unit 3 (that is, the LED
elements 3d). The outer cover 5 is formed of, for example,
PMMA or the like. Such an outer cover 5 has a transpar-
ent plate-like portion 5a and an outer edge portion 5b
provided to surround the transparent plate-like portion
5a in the up-down direction and the left-right direction.
[0046] The transparent plate-like portion 5a is a plate-
like portion that is disposed in front of the LED elements
3d and covers the display unit 3 from the front. As shown
in FIG. 3, the transparent plate-like portion 5a is curved
in a cross-section in the vehicle front-rear direction such
that the rear surface thereof is closer to the vertical plane
as it goes toward the front end. In other words, the inner
surface of the transparent plate-like portion 5a is curved
such that, near an upper end, a normal line to the rear
surface faces obliquely downward, and near the lower
end, the normal line to the rear surface is closer to parallel
than the normal line near the upper end. Further, the front
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surface of the transparent plate-like portion 5a is curved
such that, near an upper end, a normal line to the front
surface faces obliquely upward, and near a lower end,
the normal line to the front surface is closer to parallel
than the normal line near the upper end.
[0047] Further, as shown in FIG. 4, the transparent
plate-like portion 5a is curved in a horizontal cross-sec-
tion such that the rear surface thereof faces in the left-
right direction as it goes toward the ends from the center
of the vehicle 20. That is, the rear surface of the trans-
parent plate-like portion 5a is curved such that, near the
left and right ends, the normal lines to the rear surface
and the front surface are inclined with respect to the front-
rear direction, and near the center, the normal lines to
the rear surface and the front surface are closer to parallel
to the front-rear direction than the normal line near the
left and right ends.
[0048] In the present embodiment, the front and rear
surfaces of the transparent plate-like portion 5a are three-
dimensional surfaces curved with the same curvature
such that the distance between the front and rear surfac-
es is always constant. Thus, in the present embodiment,
the transparent plate-like portion 5a of the outer cover 5
has a three-dimensional shape curved in the vertical and
horizontal cross-sections.
[0049] The transparent plate-like portion 5a of the outer
cover 5 having the three-dimensional front surface is dis-
posed with a certain gap with respect to the LED elements
3d (that is, display area R) of the display unit 3, which is
similarly formed into a three-dimensional shape.
[0050] The outer edge portion 5b of the outer cover 5
is provided with locking claws 5c for locking the outer
cover 5 to the inner member 2. The outer cover 5 is cou-
pled to the inner member 2 by locking the locking claws
5c with the locking projections 2d of the inner member
2. Note that a boundary portion between the outer edge
portion 5b and the inner edge portion 2b is sealed as
necessary. Such sealing seals the closed space between
the inner member 2 and the outer cover 5, making it pos-
sible to protect the LED elements 3d from moisture or
the like in the air.
[0051] In the screen grille 1 of the present embodiment,
characters or pictograms are displayed in the display ar-
ea R by selectively causing the LED elements 3d to emit
light. At this time, in the screen grille 1 of the present
embodiment, since the LED elements 3d are arranged
and supported along the three-dimensional surface
along the upper surface of the hood H and the front sur-
face of the front bumper B, the characters or pictograms
displayed in the display area R are similarly displayed
along the three-dimensional surface. Therefore, it is pos-
sible to prevent the displayed characters or pictograms
from becoming flat, and to enhance the unity of the char-
acters or pictograms with the surfaces of surrounding
three-dimensional vehicle parts.
[0052] The screen grille 1 of the present embodiment
as described above is mounted on the vehicle 20 and
performs display toward the outside of the vehicle 20.

The screen grille 1 of the present embodiment includes
a plurality of LED elements 3d and a support substrate
3a for arranging and supporting the plurality of LED ele-
ments 3d along the surface having the three-dimensional
shape.
[0053] According to the screen grille 1 of the present
embodiment, a plurality of LED elements 3d are provided,
and these LED elements 3d are arranged and supported
by the support substrate 3a along the surface having the
three-dimensional shape. Therefore, the display surface
formed by the plurality of LED elements 3d has a three-
dimensional shape instead of a planar shape. Therefore,
according to the screen grille 1 of the present embodi-
ment, by installing the planar display unit 3 on the surface
of the vehicle 20 having a three-dimensional shape, it is
possible to reduce the sense of discomfort from the ap-
pearance felt by a person outside the vehicle. Therefore,
according to the screen grille 1 of the present embodi-
ment, in the screen grille 1 that is mounted on the vehicle
20 and performs display toward the outside of the vehicle,
it is possible to improve unity with surrounding parts.
[0054] In the screen grille 1 of the present embodiment,
the support substrate 3a has a curved surface along the
surface having the three-dimensional shape and to which
the pasting sheet 3c having the LED elements 3d at-
tached is pasted. Therefore, by attaching the LED ele-
ments 3d to the surface of the support substrate 3a, it
becomes possible to easily arrange and support the LED
elements 3d along the surface having the three-dimen-
sional shape.
[0055] Further, the screen grille 1 of the present em-
bodiment is provided with the outer cover 5 that is dis-
posed in front of the LED elements 3d and has translu-
cency, and a buffer space K is provided between the LED
elements 3d and the outer cover 5. Therefore, even when
the LED elements 3d and the outer cover 5 move relative
to each other due to running vibrations of the vehicle 20
or the like, the LED elements 3d can be prevented from
coming into contact with the outer cover 5. Further, by
providing the buffer space K, it is possible to make it
difficult to visually recognize the LED elements 3d from
the front of the outer cover 5 when the LED elements 3d
are turned off.
[0056] Further, the screen grille 1 of the present em-
bodiment includes a bezel 4 interposed between the sup-
port substrate 3a and the outer cover 5, and the bezel 4
is disposed to avoid at least a part of the display area R
where the plurality of LED elements 3d are disposed
when viewed from the outer cover 5 side. Such a bezel
4 functions as a stopper that restricts the display unit 3
from approaching the outer cover 5 due to running of the
vehicle 20 or the like. Therefore, even when the vehicle
20 is stopped in an emergency, the bezel 4 can be pre-
vented from approaching the outer cover 5 of the display
unit 3, the LED element 3d can be prevented from coming
into contact with the outer cover 5, and the distance be-
tween the LED elements 3d and the outer cover 5 can
be prevented from changing.
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[0057] Further, in the screen grille 1 of the present em-
bodiment, the bezel 4 has a frame shape surrounding
the display area R when viewed from the outer cover 5
side. Therefore, the bezel 4 can hide the up-down direc-
tion and the left-right direction of the area where the LED
elements 3d are disposed, and the lead wires and the
like coupled to the LED elements 3d can be hidden. That
is, the bezel 4 can hide the outer edge portions of the
area where the LED elements 3d are disposed extending
in the up-down direction and left-right direction, and the
lead wires and the like coupled to the LED elements 3d
can be hidden. Therefore, the screen grille 1 of the
present embodiment can improve the external impres-
sion of the screen grille 1 by including the bezel 4.
[0058] Further, the screen grille 1 of the present em-
bodiment includes an inner member 2 that is coupled to
the outer cover 5 from behind and forms a closed space
that accommodates the LED elements 3d with the outer
cover 5 therebetween. Therefore, it is possible to prevent
external moisture or the like from entering the space be-
tween the inner member 2 and the outer cover 5, thereby
protecting the LED elements 3d from moisture or the like.

(Second Embodiment)

[0059] Next, a second embodiment of the present in-
vention will be described. Note that, in the description of
the present embodiment, the description of the same
parts as those of the first embodiment will be omitted or
simplified.
[0060] FIG. 5 is a cross-sectional view of a screen grille
1A of the present embodiment along a vertical plane in
the front-rear direction of the vehicle. As shown in this
figure, in the screen grille 1A of the present embodiment,
the display unit 3 does not include the support substrate
3a or the pasting sheet 3c, but includes a circuit board
3e (light emitting element support body).
[0061] The circuit board 3e is a wiring board on which
the LED elements 3d are mounted on the front side, and
supports the mounted LED elements 3d. As shown in
FIG. 5, the circuit board 3e is curved in a cross-section
in the front-rear direction of the vehicle such that the front
surface thereof is closer to the vertical plane as it goes
toward the rear end. In other words, the front surface of
the circuit board 3e is curved such that, near an upper
end, a normal line to the front surface faces obliquely
upward, and near a lower end, the normal line to the front
surface is closer to parallel than the normal line near the
upper end.
[0062] FIG. 6 is a horizontal cross-sectional view of the
screen grille 1A of the present embodiment. As shown
in this figure, the circuit board 3e is curved in a horizontal
cross-section such that the front surface thereof faces in
the left-right direction as it goes toward the ends from the
center of the vehicle 20. In other words, the front surface
of the circuit board 3e is curved such that, near the left
and right ends, the normal line to the front surface faces
obliquely to the sides, and near the center, the normal

line to the front surface is closer to parallel to the front-
rear direction than the normal line near the left and right
ends.
[0063] Thus, in the present embodiment, the circuit
board 3e has a three-dimensional shape curved in the
vertical and horizontal cross-sections. The circuit board
3e of which the front surface has a three-dimensional
shape in this way is disposed with a certain gap from the
outer cover 5 which has a three-dimensional shape as
well. Such a circuit board 3e supports a plurality of LED
elements 3d such that the LED elements 3d are along
the front surface of the circuit board 3e. That is, the LED
elements 3d are arranged and supported by the support
substrate 3a along the surface having the three-dimen-
sional shape.
[0064] In the screen grille 1A of the present embodi-
ment as described above, the circuit board 3e has a
three-dimensional front surface on which the LED ele-
ments 3d are mounted. Therefore, by mounting the LED
elements 3d on the surface of the circuit board 3e, it be-
comes possible to easily arrange and support the LED
elements 3d along the surface having the three-dimen-
sional shape.
[0065] Moreover, by mounting the LED elements 3d
on the circuit board 3e, the LED elements 3d can be
energized through the circuit board 3e, and the lead wires
coupled to each of the LED elements 3d do not have to
be drawn out to the outside of the screen grille 1A. That
is, except for the lead wires for energizing the main body
of the circuit board 3e and signal wires for sending sig-
nals, there are no wires drawn out of the screen grille 1A,
and the wires drawn out of the screen grille 1A can be
greatly reduced. Moreover, by mounting a control chip
on the circuit board 3e, it becomes possible to perform
lighting control of each of the LED elements 3d by the
control chip mounted on the circuit board 3e.
[0066] Although the preferred embodiments of the
present invention have been described above with ref-
erence to the accompanying drawings, it goes without
saying that the present invention is not limited to the
above embodiments. The various shapes, combinations,
and the like of each of the constituent members shown
in the above-described embodiment are merely exam-
ples, and can be variously changed based on design re-
quirements and the like without departing from the gist
of the present invention.
[0067] For example, in the above-described embodi-
ment, the configuration including the LED elements 3d
as the light emitting elements has been described. How-
ever, the present invention is not limited to this. For ex-
ample, as the light emitting elements, it is possible to use
a single surface emitting organic EL (electrolumines-
cence) element or the like having a three-dimensional
shape. In this case, the light emitting elements can be
configured with a simple configuration.
[0068] Moreover, in the above embodiment, the con-
figuration in which the LED elements 3d are arranged
and supported along the curved surface has been de-
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scribed. However, the present invention is not limited to
this. For example, it is possible to adopt a configuration
in which the light emitting elements are arranged and
supported along a three-dimensional surface provided
with a stepped portion and a curved portion.
[0069] Further, in the above-described embodiment,
the configuration in which the bezel 4 is an annular plate
member has been described. However, the present in-
vention is not limited to this. When viewed from the front
of the vehicle, the bezel 4 may be bilaterally symmetrical
to overlap at least one of the upper edge portion, lower
edge portion, left edge portion, and right edge portion of
the display area R. For example, the shape of the bezel
4 may be a shape that overlaps only the upper edge
portion, a shape that overlaps only the lower edge por-
tion, a shape that overlaps only the left and right sides,
and a shape that overlaps either the upper edge portion
or the lower edge portion and both the left and right sides.
In such a case, the bezel 4 functions as a stopper that
restricts the display unit 3 from approaching the outer
cover 5. Moreover, the bezel 4 can prevent the outer side
of the display area R from being visually recognized from
the outside. Note that, although the bezel 4 functions as
the stopper when the bezel 4 overlaps at least one of the
upper edge portion, the lower edge portion, the left edge
portion, and the right edge portion of the display area R,
it is preferable that the bezel 4 be bilaterally symmetrical
when viewed from the front of the vehicle in terms of
aesthetics of the vehicle.
[0070] Further, in the above-described embodiment,
the configuration in which the mobile-object-mounted
display device of the present invention is mounted as the
screen grille 1A on the front portion of the vehicle 20 has
been described. However, the present invention is not
limited to this. For example, it is possible to install the
mobile-object-mounted display device on the side, rear,
or upper portion of the vehicle 20.
[0071] Further, in the above-described embodiment, a
configuration has been described in which the mobile
object on which the mobile-object-mounted device of the
present invention is mounted is the vehicle 20. However,
the present invention is not limited to this. For example,
it is possible to mount the mobile-object-mounted device
of the present invention on an aerial mobile object such
as a drone or an airship.
[0072] Moreover, in the above-described embodiment,
the configuration including the outer cover 5 has been
described. However, the present invention is not limited
to this. For example, when the light emitting element has
weather resistance, it is possible to adopt a configuration
without the outer cover 5.

[Industrial Applicability]

[0073] According to the present invention, one or a plu-
rality of light emitting elements are provided, and these
light emitting elements are supported along a surface
having a three-dimensional shape by the light emitting

element support body. For this reason, a display surface
formed by the one or plurality of light emitting elements
is not planar but has a three-dimensional shape. There-
fore, according to the present invention, by installing a
planar display unit on the surface of a three-dimensional
mobile object, it is possible to reduce the sense of dis-
comfort from the appearance felt by a person outside the
mobile object. Therefore, according to the present inven-
tion, it is possible to improve unity with the surroundings
of a mobile-object-mounted display device that is mount-
ed on a mobile object and performs display toward the
outside of the mobile object.

[Reference Signs List]

[0074]

1: Screen grille (Mobile-object-mounted display de-
vice)
1A: Screen grille (Mobile-object-mounted display de-
vice)
2: Inner member (Rear member)
2a: Plate-like portion
3: Display unit
3a: Support substrate (Light emitting element sup-
port body)
3b: Threaded portion
3c: Pasting sheet
3d: LED element (Light emitting element)
3e: Circuit board (Light emitting element support
body)
4: Bezel (Interposing member)
5: Outer cover
20: Vehicle (Mobile object)
B: Front bumper
H: Hood
K: Buffer space
R: Display area

Claims

1. A mobile-object-mounted display device that is
mounted on a mobile object and performs display
toward an outside of the mobile object, the device
comprising:

one or a plurality of light emitting elements; and
a light emitting element support body that sup-
ports the one or the plurality of light emitting el-
ements along a surface having a three-dimen-
sional shape.

2. The mobile-object-mounted display device accord-
ing to Claim 1,

wherein the plurality of light emitting elements
are provided, and
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the plurality of light emitting elements are ar-
ranged along the surface having the three-di-
mensional shape.

3. The mobile-object-mounted display device accord-
ing to Claim 2,
wherein the light emitting element support body is a
circuit board on which the light emitting elements are
mounted and which has a curved surface along the
surface having the three-dimensional shape.

4. The mobile-object-mounted display device accord-
ing to Claim 2,
wherein the light emitting element support body is a
support substrate to which a tape material to which
the light emitting elements are attached is pasted
and which has a curved surface along the surface
having the three-dimensional shape.

5. The mobile-object-mounted display device accord-
ing to Claim 1,
wherein one organic EL element is provided as the
light emitting element.

6. The mobile-object-mounted display device accord-
ing to any one of Claims 1 to 5, further comprising:

an outer cover that is disposed in front of the
light emitting elements and has translucency,
wherein a buffer space is provided between the
light emitting elements and the outer cover.

7. The mobile-object-mounted display device accord-
ing to Claim 6, further comprising:

an interposing member interposed between the
light emitting element support body and the out-
er cover,
wherein the interposing member is disposed to
avoid at least a part of a display area in which
the plurality of light emitting elements are dis-
posed when viewed from an outer cover side.

8. The mobile-object-mounted display device accord-
ing to Claim 7,

wherein the display area has a rectangular
shape having an upper edge portion, a lower
edge portion, a left edge portion, and a right edge
portion when viewed from the outer cover side,
and
the interposing member has a bilaterally sym-
metrical shape that overlaps at least any one of
the upper edge portion, the lower edge portion,
the left edge portion, and the right edge portion
of the display area when viewed from the outer
cover side.

9. The mobile-object-mounted display device accord-
ing to Claim 8,
wherein the interposing member has a frame shape
surrounding the display area when viewed from the
outer cover side.

10. The mobile-object-mounted display device accord-
ing to any one of Claims 6 to 9, further comprising:
a rear member that is coupled to the outer cover from
behind and forms a closed space that accommo-
dates the light emitting elements with the outer cover
therebetween.
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